Neuroplasticity in cholinergic neurons of the laterodorsal tegmental nucleus contributes to the development of cocaine addiction.
The laterodorsal tegmental nucleus (LDT) is a brainstem nucleus that sends cholinergic, glutamatergic, and gamma-aminobutyric acid (GABA)-ergic projections to the ventral tegmental area (VTA), a key brain region associated with reward information processing and reinforcement learning, and thus, with addiction induced by drugs of abuse, including cocaine. Recent studies have revealed that the LDT, in addition to the VTA, plays important roles in the development and expression of cocaine-induced addiction and stress-induced enhancement of addictive behaviors. Additionally, neuroplasticity induced in LDT cholinergic neurons by repeated cocaine administration critically contributes to these behaviors. Elucidation of the underlying mechanisms of cocaine-induced neuroplasticity in the LDT that influences reward circuit activity may lead to the development of therapeutic strategies to treat cocaine addiction and stress-induced reinstatement of cocaine use. This review summarizes recent progress in the study of the LDT, specifically neuroplasticity in LDT cholinergic neurons induced by cocaine and its functional roles in the development and modulation of addictive behaviors associated with cocaine.